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(54) OPTICAL MODULATION ELEMENT, DISPLAY ELEMENT, AND EXPOSURE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical modulation 
element which has improved energy efficiency, while 
preventing the reduction of contrast at a low cost, without 
adopting a display system using a waveguide or a light- 
transmitting plate, a display element capable of image display 
of high quality, and an exposure element capable of exposure 
processing. 

SOLUTION: The display element is provided with a total 
reflection optical member 2 and optical coupling elements 6. 
The member 2 has the characteristics where at least a part 
of incident light introduced in a planar form to optical 
modulation elements is totally reflected on the boundary 
(total reflection face 22) of a layer constituted of optical 
modulation elements, and incident light is not practically 
emitted from the side opposite to the incident light inlet side. 
The optical coupling elements 6 are arranged on the total 
reflection face 22 side of the total reflection optical member 
2, and selectively couple and take out the incident light from 
the total reflection face 22. 
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WffiKjftfiS BlffitcSJ* 3 *i/cnJ»WJS*. 6 ft S C £ 4# 

m£-r€»„ 

[0022] c©ft^iS^r«. SffiEPtofc «fc 
^ ©^tc J: 9 , ftM£g^l££j5#4ft^gW©£S*t 

[002 3 ] w*^5iBte©ft^i9*^w. lufamats 
m£-r^., 

[0024] C©ft^p3S^"Ctt, ft^S^*»«» 

^tc «fc 0 m«iT c £ fCct 0 . ±mm^t^m<D^ixm 
^icrsc£-c. iss£E • ffimnxx-Ttsmmmtajm 

£ftS. 

[0 0 2 5 ] If 6 ?£M<Dybmm*\Z. HUlBft*S^ 

[0026] c©ft^ia^^-ctt, ftfe^s^^mw© 

EPSDCC J: 0 ^ H B B ©ft3*H3H4*§£{b3 ^JS*t^ft=&^ 
<b3-lfSC£(Cj:0. 3cffi«c*RR"C*^-r 
£f#SC£#s-C£&. 

[0 02 7 ] ft*^7IBtg©ft^iS«^«. HillBftifS^ 
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[oo28] coM^mm^-cit. ftm£9mz±ixsi 

cfc <0 . 1 ^©|HjB#^i^DJtg%^P^^^-C# 

£. 

[0 029] it^ 8 e»©%£MK-?-tt. MiB*e£ 

[0 03 0 ] C©7fe^P^-C«. 7fe^S^^JS*f 10 
*^SW*±(C 2 ^C7 U W tt«Cl53«JGTtiErr £ c £ (C 

[0031] aft^9iBtt©££ii%?K. Buta^^ 

[0 03 2 ] COaSMBFPCtt. «HC*IS£KJR## 
W«±«:Rwyfc««i©iaiK:«BE«rEnJlP-r*i. «J8i» 20 

c © £ # © -asmmmomw. t ws^ssm<ommm 

©x h 7 -f ^©SS*^JS*f^8B«©^SS*nWJK: 

6«#**£ j£M®c^*titeEP»rr 4Ci J: 

0. TFTf©7i'f^*f?:m^Cift<, 2^ 30 

7ciH?usnfcfiES©ia^©jsa^ii53> v^^v-cm 

[0 03 3] 1 OSBttOftSHSJfrf-tt. HUfe^ife 

^WR#, aX0aL,fc7t©7t8S?:^jb$-a:-5>^8S^S* 
6 C £ &&®. £ 1 

[0034] c %te&&3stfi9W m 

[0 03 5] m?m 1 1 IB4g©^;^ii^«. Miaous 
[0 036] C©*^P^-C«. 7fe££gsPi*»6IK«5 

[0037] n^si i 2iats©^^ism-?«. Mia^ss 
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[003 8] c<wfc£SHHF-rtt. s^tc^tfcu>x 

[0039] i 3ia«©#sai*?-tt. iria^ss 
[0040] c©^ia*T--c«, 

fflb/c#©^£@lFrK±9^fc;*t>-£C£T\ 76©^ 

[004 1 ] St^QI 1 4iatS©3fe^li^-7-5i. BUlBTfcSS 

mSEHSmUr «HP©1 i-T*a*>3!P ?>&5Ci £ -r 
5. 

[0042] C QXXHR?-?!*. ffl*.t£7 * h # U v 

[0043] n^m i siaigo^nsss^ot. suia^ss 
[oo44] c<Dft$nm*-c\t> Ktmxizytmuc 

|S]Ktii«$-t±^C £^-c# S„ 
[0 045] 1 6IBig©^^IS^-f-»> mria^ss 

aacciao«rW-rs^ii£«c*XB*»SL(*©t>-rn^-c 
[0046] c©^ta*^r«. a^c^L//t^?LK 

[0047] moo* i 7iatE©*^^», Wfa^*s 

^g^. aX0UiL/fc^©!HF^SfiS^®4XU-Ctti*t 
[0 04 8] CCdfeSMftFCK. BX0tBL,fc^©jSg 

<fc 0 . [5l-«©AI4^T* or 4>«^[fe©m*t**SW 
[0049] ff^c^ 1 8KI8©#gaH3im3:. lufa^S 

[0 0 5 0] ccwia6BBR-7-"Ctt. BXOtUL/^cJ: 0 

[005 1 ] gf&g 1 9fBt8©^ia3RT«, m)ia7fe*S 

^*(*^ W-T 4 C £ £ T S . 
[0052 ] COiKSEIWR^-rtt. «*.«*tt^B3R© 
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[0 05 3] m>m2 0IBtS©^^*-?«. BUlB^S 

Mtt©A*f:)fc©il>ft < <!: fc-fflfaWfcl&*Stf fc 3 * 

jK*f;?ft.2>C4£!|tlfr<tT£„ 
[0 054] CCWeSEWR-T-rtt. *S»l*WJfcA» 

^{bS*S*^B*^ili!K{CA*W6*3»Ar*. iA? 10 
ftfcffitt©A#bfcB> *B*SE<t3*S*^B3R{c<t:^ 

rA«*<wi«*il9ffi©*iSnftc>«ttiS©*ifli«cgElb3 
-e-©n@fi«j^r*s^ssiR^©«fiS-rs@©w 

S-c£J5*f fc 3 ft £. c©/c*. AM*©JB 

flt »Aftg. Mtffc#«©«»fcfflR*«WSC&& 
<. BO«©A«**lii«©**iasaw«:W»*"ca»A-c 
9fa©»iB-ciBtt©^SI***!W«W5'r?»* ci*s 
"CSS. *fc. Alffttt#te#tt<WK©ttt»K«tt* 
^fiS^- -5 C 4 # t? # . 3fc3EMR-?* 6 ©»a3fc#3W W 

[0055] ft^2 1 faWOatSfflBRT-tt. bmIB^S 

^SSRaWKBSn. ifrfB^^^mtiC^ASftteBB 
tt©AM#©<l>tt< 4 «>-a»y6BS*JW?-r4*36»3R 
fc^ASn. c©»A3ftfcA*ftto^W£r#tflK 
^S*f*TS|J«©«JiS-r .5«©#rarc£K»tt: J: 0 J5*f 

[0056] ccwiaww-^rtt. ytmnm^-McAm 

WVXDAmmt. 36B*jB1RT4*^R*k:J:oTA« 
36©*K*»«5e©^*t>«ffiK©^«:^t3 -»6 

ft. -e©HSW*r^^si3^^©fii^-rs@©i?fflr 

£J5WKJ:«3S*f3ft&. C©fca6. AS**©»«. * 
AftS, ^{C36jB©«R«:«mR*5fW4C4ft<. Bo 
tt©A»«*litt©**B[S«j«:i«a*ri»A"C*. Br 

5„ A«fttt»tt*«a<*iR©ttl>SW«*«JSS 
ncim, *SE»BR-?*»6©aji**J|IKWeca 

[0 05 7 ] f»3fciS2 2IBtt©3«aaH*^l4. HUlB^S 

W*WWtt». R£KJH#*a$»©» 3 ©A*bfc« 

zx&mm^mvticAMjiLzmAistcfflc. *iA£ftfc 
Aifcfc©4>fc< tb-w&tmzmiR-rzfttmmcm 
A3 ft. c ©^A3 tiyfcA«36©sm«*T*wiB*« 

[0 05 8] tKWfcSMWW-rB:. so 
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*K*a«-r**9fcK3R4*«C©«rt?EKSti. ^s§* 
gEfbS-tt***5SR^IIiKK:AS****Ar*. aSAS 
ftfcAtfcttt. *PS*SE^b 3 1*4 .fcoTAJH 
*©*B*«fSE©*lSl*t>»tt«©#filK:»b3 ti6 

ft. s6K5Hs*awr*36*KSR«c«fcoT:i«e©^ 

©AJ*%©*&aa3-&&. CtifCcfcO. %£Hft?-CC 
^ASn/c^©HH^r*^IE833R^©«fiRT £Jt© 
l?a-C^JS*t(Cj:0JS*f3tx4. C©/c#. A«*©» 
tt. zSA&S. &tfK#«©MK«cMH**fcrSC&& 
<. BH«©AW**ffitt©**ittSW«:iW»*-c#A-c 
* . Bfa©»lfCiB«©^S«56*aR(!Ws-C»* 
-C#-5 0 Af*fc^tt#&<!RJR©fct»5*«** 

[0059] n«qr2 3cn©3iaeiHR7-«. Mta^ss 

[0 06 0] C©*SE«JR-¥-'CB. *K*SefbS«*3te 

Sifter ^£9EttStt*XiegBR#3ffitt€fr 
T4«^tc. A##*#fc*SMb3liS:3&£ESRa»&A 

gA-r-scitfrtrs. 

[0 06 1 ] Ht*JS2 4iBtt©3iaBH* J f-tt. SMBfcB 
[0 06 2 ] COjfcSEWSfrf-Ttt. #tt*£fbs-&*# 

^s^i . *»*aw-rs*^B*4*ra«f*36* 1 <t o 

ib3 6*K*a»?-r * *^B«^ A«* 

^ri»A-C#4. 

[0 06 3] 58B«©*SE»3RT-«. ^S*t^ 

[0 06 4] ccytSCSWR^-r'B. AS****awjaw* 
aa0fc«CC*K*fE<tS-e-5ife^S*«:a»A3n-C. 

^©^rrfij©AW^©*aa$ns„ 

[0 06 5] M^3t2 een©jiaBWR?U. ^S*f7lc 
[0 06 6] C^SOWR-T-Ttt. A«**j8iPiJKft* 

aaoytacc36K«:a«?T*36^»R«cjiAsn-c. » 

^©^r[6]© A*h7fc©#i§3& 2 n 4 
[0 06 7 ] «*^2 7CII©XSWK7«. ^S*f7t 
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[0068] ccwiat8BR-7--ctt. AMmmwmm* 

©#|SJ© A*f?fc©<&aj§ 3 *i£ . 
[006 9] W*S2 8Ett©3^SI3R^B. iwl33fc8& 

©¥*S)lMr**n t . *»«wo^s«wii©«r*flW« 

k©/s*t^* n w . im*mt $ -a * xa^skcDMMfl 

£ittf*©ftK£ 0 t iLfcitrtC. W<ife 1 si 
n9t>nw/nt <D3k<fr*mtc?ft& 0 t ©#£$ 

[007 0] C©#gHS&?--Ctt. *!>£< £ t>. sin 
6t>nw/nt ©^#£?3§/c-r»K 0 t ©3b6*3H8* 

3E{t3-»*#£gjR*aat/c. ymzmtz&^im 

[007 1 ] f»*«2 93Btt©MgSI%?-B. BUlBTfcSS 
*SE{bS-&**^R3R*J. ®SftC«fc»53feSS*^b3l±S 

[0 07 2 ] C©#3BWR-prB. #»*SWb 
i^S**. AW3fc©^*Jffl*rCC<fcgStffc3-tfaciK: 

HBHF-'^AT?**. 

[0 07 3 ] fif*5t 3 oet&TOfcSHBR^ B. B?ta7t8S 
[0 0 7 4] c©3fc9SMFFTB. ll(cStfcl/>X 
[007 5 ] 1 KIKWlSaMR^B. BUl23feSS 

4>©-c*^ci*#m<tT^>„ 

[0 07 6] CCWtSaJBR-T-Ttt. #K*9tffc«i1±*# 
¥SHR#». AWiKOitBSmtfaiiaSJfftt^fcJ:* 
H9r«c.fcoTgfb«*i*Sc4K:j:g. *Wl£<cA*fftS 
■CASWSS^iaEBBRT-^A-C* S. 

[0077] n^gs 2ietg©^iS*-?-«, Huta^ss 

[007 8 ] C©M£9SWI£f-"CB. ffl*.»7 *H*'J7 
[0 07 9 ] §1*13 3KI8©36SaH*^«. ii«fB#8S 
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[0080] C©aSEWJR*-"CB. #K*SWb3tf3# 

¥mm\ ymmc £K>ftm*&it2 a zct~c. a« 

[008 1 ] ffi$qf 3 4K«©3^B3R^-B. fyf23feSS 

juwmm*. *HKiaia*wrsjiaR#XBMSL»©c» 
[0082] c©xxmr?-cb. S^«C®L/c^?LM 

[008 3] W^3 5i2*g©^ll3sR^B. tufeftSS 

[0 08 4] c©#s»«*"CB. *»*^bs*s* 

¥MR#. ^glffc^o-C^g^^bS-tf-SCi-C. A 
20 S***flES©^*e.3ISCWR : f-^A»3'e*Ci36Jt? 

[008 5] I»*ra3 6iBK©#3aS*?-B. OTTfe^SS 

yt<Dmmm±xi)K mmxM* mm- sxtkxj: k> a 

3R© AI***KW*©WiB«:*j W S±K»f BJMl J; OA 
*©ffe©ftKtt#©A«3fcBa»? 

30 [008 6] C©3fc3E8BR J ?-'CB. jfc&fcaSW**? 6 
S*B. C©#^*;foi5HW3tt*aa#©3SW«J£ 

ra*. ^sg^jSiR-r^^sfSJcOAW^sSBu^©^ 

© WER. Bt£SS £ SiR-r S WR© A*f *^?S m^<D 
*©f6©ft0WE#©A**B. #»*aiR-rS#5*SBR 
3*SBR*>6tt. A*f3fe^8Smr^©W®K:*j^T^S*f-r 

*AWftRS»©AW*?ew3wa9?w«:aaur. 
3 ti «ci » a*m fm<» AW^Baa sti^ciica 

40 £„ 

[0 08 7 ] H33S3 7SBt6©5l&^3S3R-7-B» HUlB^SS 
mmVim* n s . ^3SB^©^SWWH©Hy*ffliJ^®© 

JB«f^* n w. 3H»*a«-r4*^S3R©«Krt*at» 

yt<Dp)&*e s ilfci^K. sin9s>nw/ns 

[0 0 8 8 ] C©^W5R-7-'rB. s i n d s > n w/ 
n sfiMMf4»fctflttfl s©*3W6J8*a«rs** 

so sf^s^rsaut, ffi©*BS»*sn*c4K 
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[ 0 0 8 9 ] 11*^3 8IBi£©^m^«. ftuiBftSS 
©Al^© A*f ft#»afe*«©ili«:*t L T i 

[0090] CGWiaMWfrPCtt. #ss£iiMR-rs*^ 
RSR*. A^©«*tt«C#OTiiiRW(CKi«-3«S& 
SrWU C©#^*^©A*f#©A*«l*»»#5 6 B* 10 

tiZAmftvmmmmmMcis-? h-rs„ c©i4it£ 

*Uf§l/C. Bf3e©A«ftliS»®AW*^W*«j8)tT*<fc 
ASfftlfiSa© A*bfc/tW *iSt«fi«J{c»tB-r £ C £ * oJ 

[oo9i] m^ms 9fBts©7t^in^«. Mia^ss 

*»!R**##»R^©Att*©Aif8#>. A*f#7feS& 
b5W©^JSI4^B-©AW ft *^JSWEg^ft«Ticf & 

t#tc. «rsB36B*a«r**^s**»fflrsaAa**©si 20 

[0092] c<Dit$imm^--cte. it&zmvi-rzit^ 
mm^<DAMyt<DAmn&> c ©a#w t&e ©jsut<& 

SW3tiftt>ftBEfiS»©AW*3&*aBRW«:S«3ti'r36 

[0093] ft*Ji4 oe»©:jfc3aMR?-tt. Huta^ss 30 

[0 094] C©jeSEW*^t?W. ^#£iag£^tr 
«RJ8rff*©»«aiRss4«*i»jiR'T?* v -e©js*t^s 

[0 09 5 ] lf*^4 1 IBtgW^^iH^tt. Hifie^SS 

[0 09 6] C©^iS^T"C«. 3 UXf »J » ^® 

[0 0 9 7 ] 11*^4 2fBiS©7fe^iS^«> mitB^JS 
«36^«M***. awaJMBR^f-rtKAWJti^A-rS* 

^si^il, mAmytzmATzjt^mm^wmcA 

fl^KWfc^ ©»«* SJB©IHffC:£KMtc «fc 0 S*t so 
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[0098] coyt^mmj-vit. AMftzwA-rzyt 
^mm^mmcAm^mx't s c t k. £ k> . ^nais 

-?©*?tJ&T ^>a©l?ffiT^JS*f 3 tt£ A*f##:£K*f7£ 
^gfWciSASft-S. «A3nfcA*f^©H»^r« 

^m^©i«RS-rse©wis-r^js»(cj: oswsn 
a, cntcj:^ ^p*^©«ffi^e»^s*fisswftcfc 

0 A# l»flfltr A*t3fe^«A-T £ C £ a < ffitt©A*f:ft 
^fS^^^-CfflW© £ $ fflKWKWWC^WJRT- 

zntcxm%<Dnnm±xttjmw*<Dt^±imic j: 

[0 09 9] m$m4 3fBiE©^g!ia^T-«. fuiBA*f 

#4*A-ra3fc*B*a*. s«fcBB5ij^nfc7-'jXAr 
[0100] c©^ii«^--c«. nif^|SJ*»6©H« 

£J5*f 3 n ^ A*f*^^A-r £ C <!: #-c* 

[0101] lf*S4 4IBtg©^i9*^-«. lufB^JS 

m £ nfcAW7fe©nsw^-c*5Buia^s»f^giJ«©A 

[0102] c©5fcSE«HSiF-"C«. £K9f SftfcAtfefc 

[0103] l»*^4 5fB«g©^iS^T-tt. buIB^JS 
«**3Mt*«HaW«»3&*. BufBA*t^©^S«(cMb 

[0104] CfiWiaEWRiF-r«. *SS***3B**« 

A*#*©«S««:*t L r HHWiCORJtX 3 
^fctf), A«**S^S«StiyfcAW*©«Bfe*«i*.'r 

[0105] it >m4 6iatg©*m*^w, i ~ 

f»*^4 5 ©t»m*> 1 3B32tt©i(aE3BR^-4. I^lc^ 
[0106] coa^-^-cti^ lt*^l ~MWcg?4 5 

©l*-rti*> 1 31IBtS©7^i9^(C^ffi3l£^6©AW 

ytzmx-r z> c <t k j; o . k»a ?n/c 

[0107] I»*JI4 7IBig©a^^«> miiXmyt 

[0108] C©a^^r«» A*t^*5#^cDA*fft 
©AS*ftS^©AW* ; &7^i9*^K«^-C#. 5fefiJ 
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[0109] ttt#Ji4 8§zm<Dmmm*iz. mfs&xm% 

[0 110] e©&ij**PCtt. AMft*m$«DASjPi 

[oiin mmi4 9im<D&tm*iz. mmxm% 

[0 112] C©¥W3RTr«. ^M%i)^M.<OXmn 10 

£WT£&f^-e&£c4ccj:9 > «*©:£r6i#>e>©A 

[0113] OiatJc©«^^«> HUfB7t^ 

<Dmym&f&fr*s.M-r2> 4ftKiiugBA*tefc©ifc&&# 
4-rs. 

[0114] C®Ma3FF?ti. 4>V* 20 

tajtLTabWWclHrt-SC 4 ic<fc 

c©^^©^!,/^©^ TfcSSfg^tfSjwr 

[0 1 15] HW8S5 llBi&©3t^^F-«, flWB*l*£- 

©*Kiir*«c^iE»*(^iftM5ifts«a»*aa-r * 45* 
iwf 6ti-cc»*ci*w«i-r*. 30 

[0 116] CCD&kJRT-TTCK. m«A^4uru 

(WH*M) ^ta*f3n-5C4*l»jt'C*S. 
[0117] W*^5 2IBtS©«/T^^«, BufB^E&aa 

[0 118] CtD^^TW. M&ttSt%ttCDJtt£tt 
OKI* 2 0~7 OKSffi) **^flPJ (Sa'J#fl!iJ) (CS 40 

[0119] 31EtB©*>i**-?-tt. ME** 7 

4*#^4TS„ 

[0120] C©*Fj*JlFPCtt. H^ft^Blg^^tfTt 
Tgfc7-f;l'*£fflt,>£C4tcJ:«5, ABHtfr-sflMtft* 

c4an?#£ 0 so 
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[0121] m*q[5 4IBiS©*t^*tt. iWB**7 

[0122] COg^TfJ, au^f-y -j t>WL&* 
&ts75 v #m#y 4 ;U**fflC»SC4{Ccfc*). ®3X 

[0123] n^95 5Ktt©*?jaR-y-«. HUlBA*t7fe 
<Z)£tttt£*s. 3 5 0nm~4 0 0nmf*SC:4€r^ 

[0124] C©3J*y(FPCtt. AJWDift*fi*3 
50nm~400nmit^CiKJ;0 1 «36<*©#6^ 
If 5Cim, «fc 0 ff )«K<Z>iIHR%3%*si*JflB 
4fcS„ 

[0125] f»3#15 eEtto^saR^*. IWBAJW* 
©£&?&K#s. 4 0 0nm-5 0 0nmr*4Ci^ 

[0126] co^yR^rtt. A*f#©£tt«ft* 4 

0 0nm~5 0 0nm4-r-5C4tt<t:9. UV^Clftt 

©ttc>w«ttfW*ffli>r«5«T*flWEr*c 4#r 

[0127] SI3&95 TKMoawSW*. BtrlBSufctfc 

a*. ^na**»*r*c4*<i*«4-r*. 

[0128] CCDa^S^Ttt. ®3tflB6Jliia36*|&)6 
C4*i"C#S. 

[0129] 8IBtg©a^lST-«. WCatXtt 

[0130] C©a^*^F-t?t4. »RR3*ifc*&. Mt 
fe. 4 JciO. 

[0131] S!*i5 9iat£©^77^^-«. BfilB^E^ 

8WBA«**wiB*ji8*>e»aitsn4*t?**c 4*^ 
[0132] c©^^-cw. #aB*£Kftf*¥aM* 
ssi^rtawciasfwccaiAsti. am#*a©hm>» 

[0133] IR3PS6 OSSO©****^*. MiB AS-fft 
pflB^JSW^gPW©^-^^ 6 A*f $ nsci^ 
S*4T&„ 

[0134] COimiKlt ^Rtt^StttOfl-SU 

3&>6AS****A"r*c4tc«i:»j. «^^©sn-gs 
KftsftLku AS©^-e*oTfe*ijffl-r^c4*s-c 

[0135] t»*^6 ltats©^^^*, swaa^jR 

^©AltftaiAWCCfcW ltR» 6ft. i>ria«^*-7-ic 

^a vtcmcmm^m^K. * <o sws ft/cA*f*^a^ 
m*m^n&A? 5 js*f#^«^. feci i-rs. 
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[0136] com^m^-at. «7n*-?<DA*b£SA 

baw $ timmtm+ic <t o s*f 3 tt;tA*bfc#&*f& 
kjrws *i> s h k c ©S«#*> ^©si****^*^ 
iw-wsAsti^/c*, %<dw4 ip^m^n. %m 

[0137] fjt#JI6 2fBtS©fl^^(i« m*m4 6 

~iff^6 i ©i>-rft*p i JifB*s©a^n*?£/Bi<\ ss 
ft&mm-rzctznwifrz,. 10 

[0138] CCD&ftm+'CM. HfS46~lf*16 

i onrti* i miM<Dmmm?-%mi\ f^sn 

[0139] 

BMB-TS. 0 1 fc*|&WKfli*#saMi^©JiilSti;fc: 

^s^©ifei:Wft^^^L/fc 0 *w&Bm<Dm^m 20 

^lOOtt, TffiJf^©^JS*f^SI5W2 <!:. C©^JS 
Stft^SPt* 2 ^Mtt©:ft£2»A-r S¥H3te« 4 <h . ±fx 
*f#^gPW 2 ©Att)fc«*AM± BS»«©a«ciaBS Bjftg 
&ciHS3 ft nmffil«> 6 6t#0tft 

UllSOrc**. C ©£HW*WWf 2 tt. Btt©A*f# 
^r^Abfci^ic. C©zgAL/cAt*^^S*f36^SI5 
»2©#l&ffltff©B (£Jg«B2 2) -C^JSWCCctOS 

»2©*IS^S*6*iifi»K«3nA:««"C». 30 
ffi2 2K*W*A##©±KS^tt#»ft. 

3R6*HB«LTC»«cl,»««-Ctt, A*bfc* 3 £JK«3ft> 

soma: c ©*s*f**aw 2 ^@jg msmnK. m 

[0140] ±ia*;e^s*6 ^s*f^sp«2 © 
£JS*fB2 2{cfia*r*ffi««:«miiilll6«:»w^n* 

£J5«B2 2 tc5E£{c«« Stffc < r *>+#&cifi}$ 
3l±S/d^r4>cfcC^ C©J#^©aSiSSi«A/l 0 40 

&Jl^£££0 3i*£C<h#-C££„ fi£->T. 

OOte^fttf, ¥B#iGi4*>e>BtK©ft*:£JK 
«3&£SM* 2 «c*A 0 . 6 ^KSfctSWfcf 

2 ©£KWB 2 2 ccsiRttJcfig $tSCi"C, C ©ifi 

[0141] JMT(C±BfbnSR*- 1 0 0©«^R5tg^CC 

-r-s. H2«c*s«i6*aj«2©*»»a— «ii«f«*n% so 
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U/c. a2{C7S-rJ;^{C^Jg*t3fe^g|5W2«. Alftfc© 

f -2.^5* l 2 . BHMOt 1 4 (om-emm 3 ft fc^Jl 

i Aaxmmmcitmmmi 6 <*n!6^.«-c«^ 
so aqspsu mmmmi wmmmn 1 (mi©/s#T 

30 iSB^Wl 6©JffiJr^n2 d&2©/S#r30 i© 
Wf&«> SH^«» 1 4 ijgf^gijt i 6 <t©|?B<t t£Z>± 
K*fB2 2{CfcW-5^JS^^#^SSJE-r^^: ; 5iCg^3 

Jf^n 1 = 1 . 5-C. jgBjjgfti Qtf£M<Dm£im$T 

$n2=i. o ±mm^mi2 zmfc 
?z&mit. A«*©i«ES«K:*torig»w«:iRiR3n 

5C £#fc < . A*f^SO'^JS*fB2 2T':£,5*f 3ftfc 

A«^«3fe*»±orj«^tt^a*t*awib"ci» 

[0142] *B*SE{fcS-e**^»*l Ott. /SSt\ 
7P-{, /aifr^#tfcf*^#ffit.>6ft, A*f^©^S* 5 ^ 

aassoajrts^ffli^ti. m*o«a <a3 

(a) #BS) . W';-7MlHl»TtS^ (S3 (b) #M) 
^fflWfJPSEI^BJftST (03 (c) #H5) ^©&ffi^ 

KKA«*3e»©ftie*i!»e , r*a. s**i8R«. « 

r*«IWR««fflC>6*i. ^?LMf* (04 (a) #M) . 

fir^ffii* • Am*. (@4 (b) . mmmatc 

Bf&2titcftiL8LWXimU.# (04 (c) #M) m& 

^is](cs*t-rs^js*t^©^^*5fflc^n^. ^ 
■rn©7&^s*«>fi*(caLrtet3, ^ccrjxh^-^ 

[0144] ^Sg^jllRT-STt^SsR 1 2 «. c©^ 
S*l 2^6ffi«3n^jl^©7fe©HBe { J^-C*5. A 

*f7fe7feS§fr^©©K:*JW^^S«iSgW«ct *) A^r t»ftflt 

^?rWL. ^©fteO^S^OAm^iS^icJgW 
3ftTjSia3ftitcl,><b©-e&£„ BP^, SBJj«®14i 
jSW»W 1 6 £©5?B-T?:£JKSte£D3-tf £^T£>-5 
^Jg*fEgWft 6» c <fc 0 A^ l»ftJ»ae»©A«3eJ«W*** 
B*j»R-r4*^R3Rl 2*aiftO. flk©ftSfiR»©A 

( 1 ) 5£fc:j:«?*36e>*-i&„ 
6» c =sin- 1 (n 2/n 1 ) ( 1 ) 

[0145] J|ftte>**B8*jl!)?-r4**a* 1 2©- 
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24 



10 



zm--mmL~c®!&2titcmmft2>mm-e$>^-c, -e© 
%&mitvat. &Mirim-tzt>K Am***®®. 
mcji^-cmviMicfxm-rzm&zmL, aim to* c 

AMft<Dm&.mZ\ is ^A< l (A,.<A IL ) 

mmnifi±smmnn e^iuron&^^icMox 

W/B*(«WMI4b'C«><fcl». ft*J> B!*fl^SR9 

nv-sin0v=nw 
nu-sin0u=nv 

ns • s i n 0 s = n u 

nt • s i n 0 t = n s 

cct, et, 0s. flu, evtt, ^tt-e*uD#®i*j 
[0148] fitot . m&zmtzuzft^m i o © 

s i n 6 t >n w/n t 

TftSfl t©^*-C#SI©«5^<^r7feg§fr^(Ctli^ 30 
■TS. ftfc. j»H«Bw#£«©l*£ttnw = 1 4ft 

s i n e t > 1 /n t 
4ft£„ 

[0149] *B*a»?r **s«5* 1 2 ©£fe# 

s i n d s >n w/n s 

©&#£ SWfcT #©<* £ i§ it 3 1* -5 J: 5 K Bt£ 3 *i £ . 
ftfc. 2«Iw^©^»nw= liftO. ±IB 

40 

s i n 6 s > 1 /n s 

[0150] iWC. ¥MftM4 £i&9§-f £o ¥ffi*«4 
«. £SS4^^2ScffitK©AWft£M*f-f£. C© 

AWfti L-rw. - h^x«S£t^©^-rn-efe 
mmvz. ^sw^sw5f2©^gp^6A*f-r-s 

fc©-e*oT&J:t,>„ #S©A 
Wft@Mc^©A*t^ ; &^:S*f^g|5«2 (C«*&T^ C 4 
r#fflffl*»**iSLkTSS-;&. HMJ0fe©i»^tt. so 



[0146] c ex. ymzmtzuzx^mm 1 o 4 

-T&„ #i&£^{t;*-fc!-£#^glKl 0#. m« 

t ) . it&zmfc-rzft^mm (Wzmmmn s ) . m 

nv) . ^SStffl©BU*W©SB^iiMw (WS*T^n 
w) #C©flHriEH3ftfc3&^*^©»^ jg^giff v 

4 mmmm w 4 ©j™ a^ss* m 4 -r s 4 . o^m 
x<o*Mftt&mgo^i%immommz (2) ^©ct 

[0147] 



s i n 6 v = n w 
s i n 6 u = n w 
s i n 6 s = n w 



(2) 



CtlL&WtcgA3ft£/c&ft©«A^#ft±U 

•5. - miUcft^W-T-Sti^tt. 31^5^ 1 0 0 
©RM-Bftfl&WfiLhb. *fflrff*©5Wlffiii#ilR*>jpJ 

[0151] ±l5A*f^ibT». UV)E, »&7fe^ 
fe^©Dj^. mMtm<D&Jg.'0 K©«g«©## 
^ffl-C^-So Jfc, #»©«H4 0Ttt. ^Ft§ 
tt^'^^TKiK^a^WAbfc^^-CfeSm^T. 

0-e©$g!ipJffl-C^^»m7>7--f>, 

^fCf#6n-5U— !f ^ffl-C^Slg{©S*^fcL 

*«ltbw«ci£i;t7 ';>^-r*c<b-eff.#.© 

[0152] ±iB^ffl7t^». m&mmt&nhtiz & 
c t -cmvtitzmm 0 ft 0 . 1 ^x»«^*©* e - a 
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m%m*mm&2 ^riwes * -stu/s© 4>©3Wtf 

»f-$>#Xb--if3?©U — tft'-A^ ^'j^> 

r mitft%mm§m s & ©3?#p # % n, & . 

u-lfif-ABM&©JlS}x*? ^£^f!£T£v 
C t^-rntc-SJ:. ¥M:£^£|Ql5|©Btfcff; 10 

[0153] s etc, tmfrh<Dit*±ms*&mt2 
[0154] awe. #B*a0w-*3fc5ssjR 1 2omt 

H7~H0*fflC»r»ffl«:»Siwr*. 0 7«*^S 20 

©«fi«:*f-r**^B*i 2 AtfftfcK 
^ifc^^-c, i9B*?sf 1 2 rt^©*ss^-r 
0-e&6„ 

[0155] S-T. 0 7&C^-rJ:MC. #3^JKl 2^ 
AW^^Aftf^e.. 0i. 0,. e 3 TA*t 3 

08CC7Kf J: 5«C36*B*1 2©#;ftjg)# 

0o (os) ©js^», ^aja^A^©jgs^A 

l5 ~A )L tC#LTB&0%£ftoT«l#8 30 
KHSft*tt»> £&3. A»ft#£Saf.«#ft 

ai&wR i 2 ^oKm^tcoxmrn^mt^wm 1 2 © 

&AI*7fc©$6#@$MJ(o>:7 h C *UC<£ (J . 

AW*©A*ra«fr# 0 .©^wsis-a-r^ A*f«a 

»c^<?§ja-f £J:Mc&.5,„ ^ct, tIc^S^I 2 40 
0cJ: , 3^#c»ASt^fiS^fc*W*5gja-rs«fc5{cS:H-r 

fti-T. ^S*t-r€>A*f^^/c^^^S^l 2 7^6 
ilitfift ic a*f 3 -tf s c £ *i pjfig t. & 5 . 
[0156] ±ie©J: S&t. £J5»fffl2 2K*iW-5:£K 
WfiSWft 0 c <fc 0 A# I > \m%:!&fttc tt & <fc 5 

KsaftSntofc^Sg 1 2 €rfflt»T^SW^8P«2 * 

(a) «. Ki&zmiR-rzit^mmi zicxmzti 50 



1$Bfl 2003-29170 
26 

tcytfrit^mmi 2-cj5#hr£#88A£ > #38£jgiR-f 

£#3^* 1 2 KA*f 3*a/c##. 3^^sx 1 2 
L-T3TOfj#©i§HJ$® 1 4 <b j89!*KK 1 6 £©W® t 

tzz>±mMm2 2-c^Jstf-rs^ssBi^mu-rt,^. 

[0157] ^SSA«. A*b£©A*fft0 ,#££*fB 
2 2 KteW &£&»HB#ft 0 c WTC^-C, #^§l* 

i2(t t©cfc5&ASWj&#©#£S®3ttinc^-© 
cUTVAMftmi&ftoftteft^mm 1 2 cc <£ <o 

&-£!5.mW 2 2 (cteW £:£K*fBg|^ e c <£ 9 A# i>« 
^t?. *^SIS12K. C©J:3£tAWft/&?i-©:ft£jg 
C©fc&. ^S*fEgW«0cJ;OA#CiAW 
flg^©^«*^S* 1 2 ^aiSLTjgBJgilt l 4 K 
^A3h, ±K*fB2 2t?^JS*t3tiSo 09 
(a) B. A*f7fc#A*f£ft-5WJ©JB*r^n a<ta» 
Ml 4©JS#r$n b*^o< . 1 2 (C^t-T^ A 

W^6>, i^WH2 2tc*J^SA*tftesi^b^Jl 

[0158] —Jj. 09 (b) B. AW7t* 5 A*f3n^> 
mcomVrmn a iSB^^W 1 4 (DMfrmn b ^M^c 0 . 

i 2 K*rr sA*fft e , <b^js*f®2 2 cc*>^ 

£A»*ft0 s <i#gft&*l^£^bTt>.5> <> C©iS^© 

[0159] ±ie©j; ^{c^stsn/c^ss^jii^-rs^ 

3*5* 1 2 *fflt>T£K»*£SW2 ^fiS-r€» C tic 

ct <3 . 0 1 K^En-c^ss^^-r j; ^(c. ±m$ft&8m 

A*f3fe^SS*^b$-a--2.^S*l OfcAW^n^. 

ur. ^u§©^bu/c^3os^M!^-r^^^s*i 2 
iciij^-r-s mmmn 1 4 iSHj«M 1 6 i©wii 

^^^Jg*f®2 2{C*$^S^S»ffSgWft0cct«3AtfC^ 

[oi6o]eeor. ±fx;Mit¥m42t l cAm$tizy6 

«Asn, c ©zSA ? titcm^mmm 2 2 -c^sw-r 

3*gfHi 2*^a*f$n-sMja^©^KW^T*s. ^gg 
*a»?-r*3ie*B* 1 2j;0A*f^8§«r*©±SMS 

ffe©fts^© A«*f«i»?WKS3W 3 mm $ n& 

[0 1 8 1 ] *fc, TtSS^il^-r^^^l 2©^ffi 
■CA«3tJ»AflBfCS« 3 n/c7fe©-gp«. ^SS=Sr^b 3 

■tt**^s*i o©^A*fM©i?s (mmm) -cs*fs 
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ft. nm, xmzmvi-rzft^mizic&Aztiz. 

C©«&A£ft/cft«AS*ftg#*#<&*K 

[ o i e 2 ] %M&mm6 *%m-tz>. ytm&m 
met*, £jmmicistt2>AM%:<D±mM3kft*mo. 

^©^*3Eje-rs#Hsoe#8k ftm&gj&ftz®. 
i&Tznjzm&j&frmi&^mmm&vhtiz. Mwm io 
cc«, mz.i&x<D ( i ) - (4 ) (C7F-r«sot>©* s *j 
/res*. 

( 1 ) JI*TKJ:93fcR*£Mr*&©Xtt*©«ii&**r 
•TSfc© 

010 (a) KStl/>X71/-/, 0 10 (b) (C 

^-r^yxATu-r. 010 (c) ic^-trnvr^ftisi' 

A7U-f(Cj:ntl ££*b6^gM*2©:£J5*fffi2 2*> 20 
ti- & c t tt < !Mi&*idrctT * -5 . 

[0163] ( 2 ) mmi®ifTte*juzz<Dwm>s:m? 

2>$><D 

(a) CC^-ri*a^P^5A. 03 (b) (C^-rU'J- 

7Sb#t&t. 03 <c) «cm-rra»*i»is!@*ftt 30 

©aiiSiaifrHmcjcfti*. W^7fe©m*tftS*iEStfc 

© 

ftiOttt. 011 (a) CCTjVrSgiCjfiLfc^ftft 

(*. 011 (b) (C^-ri«i«»r^m«i^©S^-5)S*f 40 

m*m-?z>*(m2 o ©^tftftxttflw. 011 (c) 

[0164] ( 4 ) A«**«JR-f * &©X»-£©t£l& 

*wr&*>© 

A*f^5:!RJR^S4>©<!:tT«, il&^-^fSiiSft 
2 ©£S*JM 2 2 6 IR <3 til C /<: titfl:fc£ jg iSttiB« V 50 
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<fc •3i#sa«*jss»*!RiRs-ttTai*'rsc i 
r. ^s^<t#^fe©f£e£»£c bp 

A*. c©/t*. i^-a©Ai*7fe-c&-3-rfeat!{fe©w 

[0165] CC-C, ±&Mc±fm%Wtt2 , ¥® 

ytm 4 . ytm&mm 6 tc ct <o mmutcmmm^- 1 o o © 
#9an&fp*BMii-r4. 0iic^-r^s*f^su«2(c 

3fc£B3Rl OSO'^SS^jfflW-rS^S^l 2£i§jSL 

fc^^stf^gpw 2 ©£js*f a 2 2 -c±fm s ft s 

C<b&Cft& 0 fit. C©^S*fS2 2(C^^S3S6 

turn s nr . 6 k^wi 22* fc^aw 0 

m s ft*, ax^jn? ft it3tt3&&M&e&mt 2 £ »s*r 

W©«^flB«:a»SftfKyfe4J5t*. — T^S^S* 
6*s^Jg*tffi2 2j5pe>gHaL/fcM^t?«. ^S*fffi2 2 

r£S*f 3 ftr^flW(ca*t$ ft * c <b c ©<fc 

*>k.. ^mmnm<Dm^m^-i oo«. *^s*©« 
[0166] ±nmf8,om.fm+ 1 0 0 (c^tfttf . ^ 

tt©*iB36» 6>©A»bfc£MK© 1 1 &mt)lc&&}mT± 

<S^Ci *s Djtg i ft «5 . A*f* <!: ©*S-£2&^#|6|± 
L. ^SR^F-l OOSi*©^{b«CiJSP$ft*C<!;a 

cfticj: *) . ^^fi* 6 #s£&i*SK:ajgieg $ ft/c 
h . ^Stfffi 22^e>aX 5 )tH3 ftfcAWTc*^^ 

?ioo ©*nsi9^rfl!j©iBt? «. %M&mm 6 ©«W 6 

tB«3ft*„ IP^. jj&Bfflff)«W«:|ii««m*tf5Ci 

*®T^K$±$ft. «^iBS©^®fcMori^aHJ* 

[0167]^IT, imi^ 1 0 0 rt©#W®-CSW 
Sft-2>AW^©— SB«. J?ffi&t;teW&JK*M£K:J:«33fc88 
M*(cStS:A3ft-5/c©. ^JR^fl 0 o<D-mmtnti> 

®%tcmm-e£Zo §6jc. ^s*f^gp«2#<*-c« 
*ci*5a< > ^j^^fsii-e**,, a*. ifes*t 

o 3 -esfflj »f*©Ji*8iJiMa:w sci%< mmrnm 
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m'<<o^m^mmti>ctimmttjit)^ #©m 

mxmic . c ©ass*?- i o o K j: o s*f s a«# 
i o omtcm&A*&itifo<D&sm*mfx 

[O 16 8] #:iC, ±aOfc^^5:2^7ciB?iJLxr 
O/c*^©^ 2 £tfc£tt£BI 12, I134«^ 10 

xmm-r ■*>„ a 1 2 «oj^»jg(c «t 0 mtfHstcmrm* 

* 2 ^ge^ij b fc¥iB*tin3fl-?©¥ffi0-e . il3(i, 

01 2©c-c»fDi@-c (a) aimtm. <b) bie 
W)m<Dwm&fjk-?m-c$>z. 01 2&o'0i 3cctk-tj: 

5(c, *Hteff$gl©¥Ma^ J F2 0 0«. ±S*f3fc3* 
mi 2 ©£K*fM 2 2 ±«C*IS^fSR 6 # m ff n ?ij 
(m, nttggt) ©2^«(Cie?iJ$nr^-5 0 BP*>, 
£S*fffi2 2±KBA»««:»LraWtt«-^tffi3 2 

3 6 a, 3 6 b^LTmtfWgBS^n-rt^o fc 

m? zmmm 3 8 tmrn sn. 344 #j£tfc 

Jf 3 8(cj:r)pI^«|g*ff^Lrt^o 

[0169] «sueiitt«^r'S%tt:tMi« > mBs 

i 0,< Si N.qrottatfittR*. tf'J-Y 5 Fl?©*r«£ 
£tt-*Tf £*&4 ltd, 7 * h 'J V • i ? ^>^(C 

[oi70] ±Mmf&<D¥wmfjkm* 200 <D%&mm 

fP*KWr*i. ST, 013 (a) (C^f ft 

■^ms3 2 <h^ms3 4 t<Dra<DmK.mm®im£v 

of fdil ^&?fjg4 0B-^- h^Mftig©¥H 

[0171] 013 ( b ) tc^J: 5tt. 
©3 2 £jfeSmS3 4 i©ra(C|gKim)IV o n£EPttrr 
S4> &#SS3 2 4j££ttS3 4 4©fflK»*£tt#t 

»*0Tpjswigi4 0 «m-^«fii3 2 -r 
&4. £KM*¥aw2«c*A3ftfc3fctt. oimnmA 

n. 3 2 so* simmm 4ozmcx?n<om2ti 

[0172] C©«fc 5 CC. JJE»fiRCD¥lf*S«R-7-2 0 50 
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otc^nB, nj^»jS4 o tmnimz 2t^m%mm 

BP*i, oJ»SM4 0 iffi-^m@3 2 4©5flCC2g|®# 
4*B» £E»36¥aW*2rt©£KW* 

#*«s$nr®-^«@3 2^p>©7t*®»fT-s-^. 

«ftfeff=^«SStir«#«i3 2 *»6©**«liISWW»4 0 
Ihi*3h4. C©a*#3ftfc#*«0**flt4 0|*i© 
#&«&B3 8-e&f5{T-5Ci-C. n]»««4 0*6©# 
©HlM*s?rilMCtt&. 

[0173] 3Ctc. *«M©«syR : f-K:J:»»«»Ht** 
g»U S*»*iSbieiB*S«r«^*ff92W69i©SI 

3nffi&m*f&wrz. hub. mm<ow-mmfm^- 
©awflHtcafc)6it*Ea o fciaia^^H*^-?© 

3PM0-C. 01 5B. 01 4©D-D»rffi0-e (a) B 

(b> tt«««©tt»*^-ria-c**. 01 
4 s^*0 1 5 tc^-r j: 5 «: . *mffl&m<Dm&&%M 3 F- 

mUmMl- 3 0 0it Wifi ©^W^SyR^ 2 0 0 ©¥ffi 
*iB4*iStt©UV*«rJS9W*UV*3|iiif*«5 <b 

±S*f*^g|5«2©DjM^J14 0ff«iJtC. 3t36(* 
^jSBJ»«4 4 «CjgfiR0ytmffif«4 6 £*t|6jS3BL/c« 

[0174] gfffl«4 8KB. ^B«^nST-2 0 0©® 
-^S©3 2{C*f|fij3ttTHmfe (R, G, B)©#K© 
«*(*4 2a, 4 2b, 4 2c4^t*4. C 
n^tt©f7tft4 2a, 4 2b, 4 2c©^KB, 3 
>h^X Hk%«±S*4^5 7J' , 7F ■J^X4 8*ie 

*PA^©#fg-cfl£(dc-e#s. c©bu 
i«4 6(t at*»iB3i&«**aji-r a #9 xmvttft 

*/c. ^*©BlM«)g4 OffJtCB. JSb 

aWSWM 5 0 *Ktf r* t) . U V*¥H«*»> 6©?fe 
*»ii3-&*4*«:, «*«*6©»***S«m«:i^W 
cn{c<fc«9a^s©iiA* 5 06n 

So C©jft«iM?SS*«5 0 4L/TB. Mit.»M(^ 
[0175] cn6MH3 2 . jt3E«S3 4 «. 9 

A3ti**«c»i/rai«ftJ»*tt*m-r«iR3n. 

©sWff * L < . JM*W«ctt I T Off WfllffipJffir**. 

S6fC*f*U<BT;U5XB-e©^. >ba. 

t=>, ^>^;^©^S«M?rBt)ieBBJ^«vt*4©^ 

[0176] ^ck. iia*^©®®^^™^^^ 

3 0 0©*a»«fcfP*SiWJ--5 4. *T. 015 (a) 
(C^jrr J: 5 fC> ^#«@3 2 4 j£2^@3 4 4©H©S 
ffi3^#H8«l«EVo f f©4*. ?IIUni40Bia- 
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[0177] — 015 ( b ) {CtkTJ: 5 K. fl#« 
S3 2 £j££S@3 4 £©ratC|g»j1tJEV o n£E|WJirr 
&£. U8HWI4 0B»«!Wj{CJ:oT«#«S3 2{C 
-TSi. ^S*f^gPW2(CiSA$ti/cU 

SMt4 0*iii;Tflxgiti3:h> H>fHS4 6ffliJK:a»2n 

5 0«r2jftO , r®3fef*4 2 a, 4 2 b. 4 2ctC}ItRff} 10 
fc»©6 (R. G. Bft> t*»i%Mfc(tttt3ti. *fc. 

^«a*Kisit»fcaia*ii«fij«RS«K5 o kj: o 

[0178] e©<fc5«c. ±iB«^»je#fe3fcSg¥ISa 
0 OtCfcfttf. oJ8liSK4 0 £fi^H«3 2 £ 
*»«R«*Sttff CCfc Oigtr. >Rar©IH|K:3MbW&fiS 
Sirens ifctt. ^SW*^aMt2rt©^RW*fr3&s 

jSjasnrfi#«B3 2*?>©36*aiwr*. — «i 

8S»JH4 03WS#««3 2CC«»ori»*t*». ±K 20 
*»C-Cfltffi«4 6M(cHttf3*i»)6tM 2 a, 4 2 

b. 42 c^iRW«c»je»#3tf*. encefco. ffi 
«®(M©k*»% a^«c«56twair * c t #-c* . 

© J: 0 «C efe*«*feWK3S©# 9 - 7 ^ Jbdr-r 3 Mfe 
{t*£»££i:t^T:)fe#Jffl^*i£g>-C. ffiS©^*- 

[0 179] tfc, ±SB«fi£{C«t-5 2^iB?IJ$tlfc^ 30 

sea**!*. ^jmmm<mmtwmMmmommm 

c©t^-f-y^«ptt**Jffli/r. f #ii3 2 
£^2ms3 4tc®mm[4?rEn»n-ri»c£K:j;f), tf 

#utt£ a *. bps . 3fiiA » ->7v h * xmmw 

^ffi£[i^^@£?:iegUT. Ctt£B£fr«-CON/OFF 40 

Wffli-r* e £r^su^©iH3R*iis&-rs^^c-c* 

it, f^9-J&0l£ CTSTN(Super Twisted Nematic)** 
[0 1 8 0 ] C©«fc5«C. ^eSBHSR^HttWKfflr,^ 

2, 3 4^nti£Epjjn-fsc£-e, Sttraaflwwrai 

©3g«%l /imSSil-SCif, fi«FfCiK8©*SE 
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e»tis„ s/c> M^^{Ccfc5a^a©-cmifft«c# 

[0181] ^{c. xmicm.mm+icjz'vmftmzft 
£PiU at36»*»siai6*3-er^*ff9*«w©» 
4HSS^*^-r-2.o Hi 6«. Wfi&DftitaRtfffl 3 ! 1 

©Kie^TfeS^Hia^-? ©-gPS:^T»rffl0-C. 

( a ) itimtm. ( b ) tjjg»i*otti»*^-ria-c* 

11 6 (a) iC7jVTJ:5&c. *5D66^©SI)4a^ 
S¥BD*^5R^4 0 0 ». tmmZ&VZ C £ «c < . M 
jt»52a, 5 2 b. 5 2 c £nJSiaSlg4 0 ±Ki6«J& 

•9. -e©s^fc£<g=ix h^b*5^sn^o &*s. m 

*»5 2 a. 5 2 b. 5 2 CD^U^tKDmczf? y 9 

[0182] ±GH3iau^M. m4mmmmv 

tt. A*f^£bTUV*^rfflC\ -e©itj&5BcJ:9J&j|a 
»f£G (life) . R (ffcfe) ©^f*%^fflL-C7 
Jl>#9-Iim£tTi/t#. c©ffetc«. A*f7fe£l/-T» 
fi(±«SWJ4 0 0~5 0 0nm) £b. C©»fe 
56"Cfflie»*-i-4G . R <*fe) ©«7fe^^^ 

fflUTfeJ:<, cn6©»&ttttJbEWK|R6at>. A 
*t^£ U-C#fe©J: -5 tt?J«**fi6ffl-r* C £fc J: >5 . 
U V^CCiBttcatifrWWW***^©*^**!®^ 

[0 183] Sfc, pjm»)lXB-?-©*iJ§BU73 0cm^ 
&mt. C©m*<*©S6«:^:SSB^CC. m^ft©^* 
j^S^*Sja-r-5£*{cA5*5fe©&fifiR^*jg*$-I± 
S3K^7^^dr*s»r*>«fci». c©ate8{c«tntf. 09 
^WA*f7t£L/rUV^*ffll^c»^(c, -e©S®7lc 

< »n* ) *«mfflij ( tGM^fli )^m«3nsc<b^ 
©^^s^^jSii-r-s £*tc KM?t<DmmLft*m 
«. Fn^Bm^<*©^^fi^Dj^^(Di«^. -BjmTfc 

5:K«-r5ND7^^ (ffiii^2 0 -7 0 %m&) % 
«SMW (SiaiJ^flM) «:S:^-Sc£icJ:f). Wit»»ef-c 

[0184] ^(C. ±ifiOA:asyR^©**S^S**« 
StCfcOBfiSb. «at*^Wfc*SOH*tT5*»«©» 

53ateK3»*i»wr*. a 1 7 (c*nti0ss©^#g^s 

rc„ *^SSf^©7fe*S^S«7-C«. £SMM&ffit2 
©^JS*f ® {cm#m® 324. C ©ft 3 2tC»« 

M%3 2 £^2^@3 4£©ratC, fl^ffi3 2WST 1 
^«*fefF-*»JST5«»r2pn c £^JS*f^^|gf ® 
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[ o 1 8 5 ] m i 7 ( a) «. &tm^mwmRv o 
f f ^wmotctrnx, an (b) b. &mm^mw> 

o f f zmmbtcvtm-ett. 2 tm&ms 4 

©ffl Jt*jMRJSI $ ft £ fctf) . £KSft£3mt 2 5Ca£A 3 
n/c^tt^ffiT^SttTi.. HWmEEVo n£EP 

*D L fctttB"Ctt. «AJB 5 4 ©Stt^** nc^ndK 

[0186] COi^K. ±l2«^<D^^S^(Cj:n 
tf. ttM 5 4 ©JB^£^iB3 ttSfgttftffiWSPfC «fc 

[oi87i*fc, *mm%mo>%mmt u-c. 

S3R*Wias®iRft»K:e*T P L D C ( 'J v-^ifcS 

%&) ^«i>t^«Mt5ciw^. 01 

SR8-C«, *S»3e^»»2©*SWiB«:©#««3 2 

tlRW*i*<C. ctxe.m-^m@3 2i^sm@3 4i 

©ffl{tPLDCJi5 6*^OTl>S. PLDC156 
IS. r«#?*9 h«7 U v-jf5 Srttcft 
HJItftf A 2 ftfcSW&v -Y* a 2; 7*-fe;U 6 0 £#ffc L 
/•cfe<D^<D-C*S 0 COPLDC15 6B, m@RflSlI 

nfi#mttmsyot f M»«>7flUN(c^r 

£0 */c «eiQ«E^IEn«EVon<D£«». 

A (d) = A (0) • cos [sin" 
[ 0 1 9 2 ] fc/cL, AS*#ra£« (®St^= 1 ) 
AMS-SSfeOi-TS, CC-C. A (0) [m] «A» 

H*s0,. BP%> Jffcttor^Atfl/fcts©*^ 
fir*o. (6)SC"c»e*. 

A (0) =n • P (6) 

S*figfi"faAA [run] « (7) 3£?&t!-£. 
AA =An • P (7) 
[0 19 3]g£r>T. =i l/Xf'J viffS&m 3 0©$?14 
frc*S**B*r*n o. Aft%JS*r$ne. ftlttge? 
^P**9fSPL-r®*^fiS-rSCi{cJ:»). AHA0(ciG 
DraWfc-r*ffi»OBQW«t»«««A (d) i, 
W&ftifl A A £ W 1/ /ctIc^ 7 -< ;u ^ * 6 . «*. 

HKfy^P©sHH«. MUjelf9*©S&*2liy 

-S„ »*irSAW*©iRfi«WJEC>«^t*. 

3 u^f » f«s@©aii?s«Ks^{feffiif «&k*s 
e©»£«. ififfitv^3&Ji»*^"cas»WKsi 
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o. mffi?><Dnwx±mM2ti> *©ts*. *^fiW(c« 

-5. 

[0188] «±g4W0fca^^-?. 

^©^©iiSfe^^j^TccsiBa-rs,, s-r. yt&zmiR 

io w-rz. m 1 9 icitffizmtR.-rz%&mm 1 3 zmskm 
i3». 1 To^e»^5-*t©SH^ss2 6 

-?-©F«9iiJCCjf^3n/cr1Br6l®2 8i, 12(61)12 8 (C 
[0189] COifiX©3l/Xf'J ^ *?follJg3 0(C<t 

3 o «. 3 uxf » ?m£kft*&mictt 

20 o. *«^Jr**n e. WBJr**An, TjdifflJr* 
4nmi, Wf^Anii (3) 
[0190]An = ne-no (3) 
S/c. ^fflSf^ntt. iambic (4) 5£&cJ;i3gHf 
4. 

n=(ne + no)/2 (4) 
[0191] £6iC. nMf'J 9^^SJ130©4f)Sg 
f 9 ^* P [ nm] <!: U/clg^-. 3^f'b 3 

o«^7 ys*f©^s-cii^w(cjg*f-r-5#tt*7K 

EP%, A»Jft0 [deq] taWf'J-^SHIS 
30 0(CAStL//-c^^^cS*f3nfcti^©A*t7fe©4 1 
'£M&\ (6) [nm] « (5) ^,-cmm>o 

1 (sme/n) ] (5) 

[0 194] ftte, CC^L/Xf'J^SSISOIl 

f m&ttib tizzmz it %>■*}■< ? & 

-^4tf^TSS3^4. *aon^[S]RO*Jg*fA*fftg 
5r$fJ©-r5/ci*icW. aixXf-'J f^yg^. *-f5^ 
ffJ. SO*S^©?/gS€:Jia^HTn«J:^„ 
50 [0 1 9 5] g/c. ^^f-^U^T-'J vttUKkm.** 
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i&M-r£c£fcnjttr&-s. c©*§^«. ±feisj*§tc# 
y 4 s Fiersj)g©±tcKtfH^ uxf- y * *?ss£:)£S: 

uT#s£3tt£„ s»A«ftittt* £ffla&&&aa 

IRtSCfrtMPt*. *M£tcJ:9£^b-rS„ 

coi96] cc-c. cvmi&oyymzmvi-r&yt^ 
7-y » »ttM». Sfcon^ u^f >; 9 

^JSWT-S,, A»ft#^*f«fMIKe««T©e. (0 

A, L tc*fl/ril0 96tft:ora836ttll8i3Q:S3&J, AJWft 
^K««#MI0c«fc*>*St»fl0tC, 0,. 0,. 0,£ 
As* < ft * tcg£ o r . #ftjgjt^©jg®8tt#SifcgffiiJ 

cc^<j§®-r^.ct ; 5{cfts 0 -ec-c\ tg^ssu 2©^ 

l » A*fcM£j£#/<: Vfimm-? & <fc 5 tcRifr & C £ (c <fc 
[0197] C©^{C<tntf . IMS©*^:? 4 )1>H 
[0198] Sfc. 3UXf;^i B H B I3 0(Wt 

tt. -t©«sifliji3&«**iDti©«^. ;&R«#js$3<!Mfc 30 
*jg*fu ^K*&oA^pq«*RS»©**iaa3* 
*. — mmm&m*tti<DW&. sh«»© 

*£S*tU £R<B7nJ&&©3fc£i§ja3ti:&. ft^T. 
£»3fcfiS#©#*K«f. BP%> ajttSl*i5J:l»«^B. £ 
fcCft (Xfcfc&taCtt) aWf'J » *JB £«©;&*» C 

[0199] ±123 l>*7- y *«6«fl-"C* X^ v X 

&^tK©/gJr^*Hfitc <fc 0 X^ -j X&*ttS«fe*W U W 
S©^S*JS*f-r^>„ £/c> A*W#A>*<ft&£JKftf 
&S«*I&ffiiJtc->7 h u *8&jiiRJS£ L-c®m?Z. 

*hd<y-7-. HPDLC (frUif^H vt>~fcftl-ft 
C tiK^*jR^»«**1f 5 C £ J: 0 JBfiS*«B"C* 
[0 2 0 0 ] #tc. 12(0^7 ^ ;l/£-$>X5 y iffr 

li^-fAj^sci^^, s wcmn-c&mftm&L so 



ftffi 2003-29170 
36 

5. ^HJfi^ccfc^rtt^ £jg#tMG^§i$*t#x<; 

t*©flteR«*H2 1 tc^Ufc. *99&W0±E9M&m 
t*3tt, DaOBBiAW^AWKW-r&^-fi'O^yX 
A7U-/6 4*y<c5. 12 1 (a) (CV-fS'PXyX 
AT U -f 6 4 ^©AWMJ* 1 0 2 1 
(b) tC (a) ©P-PfKHCC:teW£Kffi0£^L<fco 
7^i'P7'iJXA7b-f6 4« 1 ffitt-c^-^r, -e© 

©PflO^e.ft-5 XU XA 6 8 £WfCffl^IB?iJUfc?fJ#; 

[0 20 1 ] C©W^aX'jXAT W 64©W*4£ 

tc. ttMlttttKt*. *flMbS. ftMK{t3£. & 

[0 2 0 2 ] v-{i'07 - ';XA7l/-/64©ift<!:lt 

«©^S-C^UX-r^C£tcJ:«3^Djfig-C&^„ s 
©a. *XtiJKi{cj:or«j|g*W<b3-tt. 
[0203] 7 * V 'J V ^77 -f S£ «. 7c:?§«#t 

flgxt*7fe^bt4^flitcjgfi:>'^-->y3n/cii7fevx 
tr*it\sx$mm ix.\mwm) zmxu. -en-en 

*3l^»«Wfl«tt5Mi*aJ©«»3S«*fT^ c itC 

cfcOMJW. WRg W*4£^7c»^tCck0^ra©^ 
^CD-r-r^nX'jXA^rft^Ci^Bj^-C*^. 

mmm<ommmi tc ^ o mmmmv-? jw^vx 

#^©A*fftKiBHtCJRS o/c®tt©7c-C& 0. 021 
( b ) tCmT «t ^ tc . A*f n 6 , "C££M*WW# 3 tc 
A5*3ti-Cl^. 

[0 204] *H)5fe^©^Stt^SI*t3 tctnts. 
v-<i/a7*UXATU>C6 4JSH©^M1 6A^M (® 
5f*n2=l)-C. 7^o7'jXA7U-/6 4*^8^ 
<»fli (®*f^n 3=1. 5 ) £K*fB5 
2tcfct^S^JSW^I?ft0c«. wT»© ( 1 ) 5££|5J« 
tCbr^*6n, 4 2 [deq] £ft^> 0 ^-C-C. *^J6 
nm-Clt. ^JSSfM 5 2 tC>!tT £ ASW 0 * 0 2? 0 c £ 
^^,/ci6tC, XUXA<DH«at*9 0 [deq] Ba^T. 
&&P8#ftti4 5 [deq] mmcW>mLXi,>2>. C©« 
^ Aftf^XyXA^gp^e»AW3n^£#. ^-©A 

m^t<Dxmne t it4 5 [deq] Bu^£ft^>o c©^r 
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T?B. 36*W^5u*>HlftW«:tt<. W»srcA*f#* 
£&S*M5 2r±SS*3i*fte£#-Cifft„ &*5. 7*U 
XA©li#aBCftK:|Sg£3ftftC<bB&l>„ C©<fc5 

i K cfc 0 . mA 3 ft fc A»#©ISRW£"C 3 -tt 

ftc t*5-ci?4„ 

[0 20 5]Sfe, CO7-fi>B7 , 'jXA7l/'f640 

2(c^ofc. c©fmA(cj:ftt*. Btt©A**##v-f * 

a7*UXATW6 4«CM*f3ft. V-T^P^>;XAT 
3£© AS* ft flDSd© At*36*«aW8«ljR 70rt KzSA 3 ft 

ft. *i/t. *A3fta^\smm»*rjMi8»7 0 

©£K#n7 2"C±K»3ftft. C©fci6. BUlElHjfiKc 
^A3ft/cAS*ft©ll»W:£T£SBJJ&1t7 0©£JK« 

[02061 5"b{C. C©?-/i'a7'yXA7U'f6 4 

i ansm 7otzm-£i, fcmm.&<Dmm2Hc 20 

P7" >J XAT U-C 6 4 ©^AWftiCfSDfcftgCC^SS* 
SEf b 3 * ft 5&WR«Rtl' T£S*b£^gM*£«tfiKTr ft 
c £ fe-c* ft. Z<DM&<0±lxM%&mt 3 ©iBrffi«U$ 
£0 2 3it^b7c. ^J5W^gPM3« > A*b£©*»A 

w*>e>. ^7xa«^MH^fli^©MB^»i 4. 3&jA 

M@#rte^©^£^b3ttft*?:gjR 10. -7 A Z 

P7 - 'jxA7i/^6 4, aBj^»7 o©jm-ca®3ft 

ft. -£L-C, ASW6B«F5E©AS*ftK«H«:iR*r>feli 
tt©7fcr&ft„ 36K*SE'ft3«ft36^S8Rl OB. 

jit****. u»;-7aa*f«Hf"^ffljf*^^ia*r» 

[0 20 7] co^Kina, ay> - H^-cabftB 

«© A*f**^s»*7fe^a5W 3 k. mm 3 ft ft t . aw* 

tta«H«H14*»aLT> *a»*aMt3ttft:5fc£SJR 
1 0KJ;*)v-f?ci7 - ';XA7l'-f6 4©ffifta^(Ccfc 
0 ^:S3 ft ft0fS©A*fftS^c^©7fe(c*8§^^3 ft 
ft. BP%. SBJ^S7 0©^Jg*fS7 2(Cfc^^^Jg*f 
*ft*«S-rftftttfc*B8*^B»Sftft. &S-Tft<!:. 
#K*SMfc3tfft#¥B*l OB. ASfcfoWMMWn 40 
0©£J5ftfffi7 2r±SW-r«A»ftKi«cftJ:9«:a* 
W-3ft-ri>ft. C©<fc5fc. 3*A3ftftA»fc6*a?ll« 
S7 0©£Jg*fM7 2r£JRSfS-eftCi*fiiJt&£tt 
ft. 

[0 20 8 ] C CC. ±K«HJ6»»«:ffll»6ftft*S 

rft. *r.*H2 4 (a) tc^-r^stw^awttt. a 

M*©3»A«*»6. #»*SWfc3tfft#5*»JRl 0. * 
SS*ffi**rf ft3§Bjgg|f i 4tfC©JBrflM3ftfcfltit 
#-C*ft. C©^R«*^«W«. jSBj^@i4©*S8 50 
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m^<D±m.mm 2 2 r as* 3 ft ft «c 5 cc*ss 

*3MkS-tfft3te£38Rl 0*5Sft3ft-C^ft. C©££ 
IttMWKititf. Alf#**JR»t3ftft±. *S§^^ 
fbStfftSfc^EJRl OCCJ^T. a9i»Wl4©£R» 
jBT*S«-rftA«ftfl&a»«:*»*«SQSSftft. C© 
^%^H3ft/c^j<i«£J5*f®2 2"C^S*f3ft 
ft. 

[020 9] 024 ( b ) tCrjkt&EMX&mt 

B. A*fe6©*A«l*>&. *B*»bS-tt*#W8*l 

0 . anonr 1 4 . *ss*iB*wrft*K*i«w-i-ft* 

1 2 ** C ©Mi-C»)l 3 ft fc«S6ttT & ft . C ©:£ 

75©^SS*®-CA*f*^JS*f 3 ftftck -5 KM4^t 
SttSX^KRl 2#faff3ftTl>ft. c©±K*fcfe5* 
BWtJCfcfttf. A*f##fltBt3ftft£. 36K**fb3-S 
ft^^S^l 0(CckoTA*f7t©7feSS^M3ftft. C 
ft fc <fc 0 . ^SS*ffi-C^JS*f-T ft AWftJ&ft i fc o fc* 
B. ^SS^jS^-Tft^^S* 1 2fc^A3ftT^SS*ffi 
r^SS*3ftft. Cfttm©AS*ft (&#©?&* . 

*K«HRr**MBR 1 2fc»ASft-T«:»RWicR 
S*3ft. AS*^AfiWtcR3ftft. 
[0210] 3 6K. 024 ( c ) <£.5K?±mMltW 

««. 024 (b) «:s%r^js»*^«»t©*jsiwr«: 
anttor 1 4 ©jbst^j: 0 m.*m9i**m-irz>mmm 

2 4*»Wfc»JSJEtl/rc>ft. C©t§£B. ^SSSrSiR 
-rft#S*B*l 4 ©3OT?7j©:£K*f® 

r-A*f**^SS*-rft«t^{cg:it3ftr(,ift. t©±J5 
JH*WW«:J:fttf. *3S£^b3t!-ft^gJR 1 0 i 
a9iijRl 4*a&TAS*##*ASftft£. *8§*^ 
1RT ft*^S3R 1 2 (c^A 3 ft/cAS****. jgB^^» 2 
4©*8SHU^©^JSWffi-C^S*f3ftft. Cft« 
«-©A«ftRR»©*«. Z*2HB1& \ 2 5C 

^A3ft-rtcjSlR^(cjg*f3ft. AS**iiAffiiJtcK3ft 
ft 

[021 1 ] 024 ( d ) Km?-£E&m&mt 
tts AS*3fc©J»A«*6. *B*i»R-rft*^e3Rl 
2, ^S*fM*WTft^BJSiMl 4*iC©J«TS)i3ft 
/c^ii^-C*ft. C©*S«**a»*l4. 2W^H14 
©*KiT^©*JS«iH-CASW&3W^S»S ftft «t 9 CCtK 

ftf*^aM5t«:«fcft«. AS*^MW3ftfti. *SS*S 
JR-T ***WR 1 2 «c J: o T . SMiSK 1 4 ©^JSS*ffl 
■C^JSS*rftA*fftSfi5E^©*fc-^*iC©*^l^l 2 
^SilSftft. C©2ii*^S*fS-C^SS*3ftft. 
-Jj. ^SS^feff%iS8JaL)5ct>At**fiS»B. 
lRr**WBRl 2-Cil«WCcS*t3ft. HKWCC^S 

[0212] ^K. 024 ( e ) tC^T^SStJfc^aWt 
B, A«*©»A«*>6*B*^bS«ft**S*l 
0 . T^toJ^Wf i A=c **¥tt8MM0( 1 8 . *?g* B 



(21) 

39 

iR? 1 2 . mmmm i 4 a* c <omvmm 3 n 
[0213] 024 ( f ) «c^r*s«*^a»t 

», A»#©*AW*6j^**ri4. #K*3Wk3-& 10 

b, A«*3wjss*3nst. awMMi 4*»ot#k 

*9tffc3#*#3*»Rl 0CcA*bfc#*»A3ft. #88£ 

[0214] ±iB&*j£©£5«#£awr * o r . 20 
«cR5£3ti5fc©T?tt&l>. 

[0215] CCT, ^RS***aJtt©Af*Wtt— «ia 

M&. *©titeE«{ctow***aw*©^*iaji**^5 

aU-i/a>{C«fc»)*a>fclS**»WrS. 02 5tc£ 
5«**^tf©-tS)&{aj£^0fc. c©«^©±s«* 

gfft£ hX<D%MB.y -i (SJr^n = 1 . 5 ) , * 30 
B*jKR-r**^K*4LT©ll«flt^»H. 
K (®*T^n= 1.5) ©JM(c8Mdnrb»«. fc*. 
#9 *«*©#»»#«:«» ffiSl (BJr^n = 1.0) 
Rttf&JHI». T i 0,/S i O,/-/ 
S i 0,/Ti 0,&S2 9JB*j6©j*JMI£U SH© 
f?)IBl/4A (fc/cl. «SA = 440 [nm] ) CC 
tasSO/c,, A*bfc«, i2 6&C^jVrfcSA = 3 5 

0-400 [ran] ©UVj6S*ffll>fc. ^It, C©*B 
^©^JSWISI?ftec«^4 0 [deg] itt*. 
[0216] ±^fe#©TT?**ai» (mfl^Jfil) 40 

©$W(£aiM5*#«>;te&e3. 02 7, 02 8(c^ 
*Xftiftemc7K\stc9*7?-C. 02 8«A«ft0{<:*f 
2 7 (a) (CTjvfJ:^. A*M*J0#SO [deg] ©*&£■ 

». uv*«©«fii«(c*jw*»*aji*T3weo 

[%] £fror*i*), *96flJ«*»i5aii3*iaci««c 
l». *fc» 02 7 (b) K^AWftfl^SWBWft 
e t <DWMtt£2>40 [deg] ©«£&3fc3*gM**>e>jgjfi 
StlSCittftl,*. 027 (c) (C^TA*t^e* 4 7 0 50 
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40 

[deg] ©«§&12. Pjftfcjtfl/TttWfl 0 0 [%] ©# 

5fc»we-e. smmuximo [%] P$£ 

S$©¥^tt*\J5 0 [%] £&->r<,>£. 
[0217] *fc. 028 (a) GC^-rjc^K:. UVtE 
«©jftfi«K*JWSJi«S«©«fiA = 3 5 0 [deg] 
©*§-£«. Ptt(CttLrttAftfi0tfift5 0 [deg] fit 
_b&> fr± 0 r *J 9 , 02 8 (b) lOrrjr 
*i«fiA = 3 75 [im] ©*§£«, AStffi 0*S*f)4 6 
[ deg] «±#> 6^jBiHbVl4± 0 . 3 h «, 0 2 8 
( c ) (C^-rfii&S!W©$g A = 40 0 [ nm] ©»£ 
«. A#f#0* s ift4 2 [deg] MlfrhftXzm&tfifa 

tffc «3 . ^3»*©«*fr*SEH SJft©$Wfc#tt* 
T©8£r«iSiRlfttc£#f3t>-. Mo. ±S*f6SWft0 

[0218] Mraer(m«f4^JMi0«£ itt 

iO,/S iO.^fctt^BWMttffctf. *]^i-r^> 
3^^K»OT^-*©ttt**a0?T S CiWS 0 

or, 

TiOi. CeO,, Ta 2 O s , ZrO ; , Sb,0 3 , H 
fO„ La.O,, NdO,. Y,0 3 . ZnO. Nb.O, 

• ttmmm^mtnmttn mmm&ma 1 . e ~ 1 . 8 
©tm> tor. 

MgO, A1 2 0 3 , CeF 3 , LaF,, NdF = 

or, 

SiO„ A 1 Fj, MgF„ Na s A 1 F s , NaF. 
LiF, CaF,, BaF ; 

[0219] gmuicztLXix, 

• WC>JHfr*W« OBJfflWWal. 8«±©«*4) £ 
or. 

ZrO„ HfO„ La^a. NdO a , Y, 0 3 

TiO,, Ta,O s . ZrOj 
(fSO. ^:©igS3&sfti*a3 6 0 nm~4 0 0 nm) 

• tk$3?fftiffl>@ST3Mvm (@»f^*«fe 1 . 6 ~ 1 . 8 
©W^f) £0r, 

MgO. A 1 2 Oj . LaFj, NdF 3 

• i&^mmmm (mttm&mh 1 . 5wt©«*4) ^ 

or, 

SiO,, A1F,, MgF,, Na s A 1 F b . NaF, 
LiF, CaF, 
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CO 22 0] 

hm<DW$mu> h ktxmmmmmic mm v * t 
s n fcA»#©4>& < <t b^&izgmm+vnifci- z 

**J»RW«:ifiSfflB«-ra C i ic «t 0 . 2Sffit?n/i: 
*»£S*fc£E»#jOTR 0 a $ fix AI*3fe3tB«W«: 

i»#«*ffll>fcSlm^*fflt>*C£&<. x*;U^ 20 
[0 22 1 ] #«9!tclS6aSiS*jfrF-tt. iSa^SSUR^ 

[022 2] *^Hj{c^^^^«, ±iaam^* 
^ftrnzztitcmyGr-zicm-zszytgrn-rzc 30 

[0H©f8#&l&Bjj] 

[013 *l^«c&S:^S9*^©f§*8;*ft/c*^^ 
©Hi B&ffJ ttfltefcfcin-r 0T * £ „ 
[0 2] £<^#*«tt©JM*ttfc-*J£W*w-rH'C 

[03] aaHa©a*f «?*w-riar* ^t, ( a > « 

*i*ay7A, (b)ttU'J-7S0DrM, (c) 

tem9rm&mmm#rte*T-&?>. 40 
[04] ^afttEim-rH-rioT. (a) «^?lk 

tcmmmmmftistt- ■ ( c ) nmmamaicm 

[0 5] ft=F&? 4 *$<Dmmi&*fr;-rmX'3bZ. 
[06] 3fcK*SE{t3"l**#5*MR. :fci?8£}IiR-f Sft 

*mm. i» u> iwiv, ^swa©«r^fflij© 

IKtoW 4A*f« iS«W©¥K|®»r*©M^ ; 5r^T0 
•C*So 50 
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[07] ^*®jR-r-5^s^'^©A*f7t©A*ffta* 

^-T0T*-5 O 

[08] A*3fc©»*K:*M-S. ^fS^SJRTS^^g 

[09] *K*aBR-r***s*rtj^©3ia8*m-riaT? 
[0io] mffiic£K>y(38*:&m?2>M£^mmztjk-? 

0r*oT. (a) «U>XTU-^ (b) iS^'jXA 
TUW\ (c) «®Jr^fljU>X^r*€.„ 

[0in axomu/c^&UfXttfxsLs-s^^M^s 

f^tlT^ot, <a)tt£?L*{*. (b) ttiS/i 

[012] ^mmm^^^mvtcm.fnm=f^2X7tsi 
m i> tcw-rn mnkm+ow-mm-c $> z . 

[01 3] 01 2©C-C»rM0-C (a) HH1IW, 
(b) WlgSb^^Sl^m^-f^^o 

[014] ^ffi^s^^fflijtcm^^Kgb/ti) 

[015] 01 40D-DWT (a) li^fEttE?, 

(b) »ig«pi^©tt«**-riar**. 

[016] ^mm^Ammmic^mmmtmw-m 

^M^S^S-7-©— gB£^-f KH0-C* £„ 
[017] *^©^5SI*fe^aifC^-5?yS^S^©«!l 

[018] PL DC*m>3t**S^S*©«AWtt«fiS 

i. ^is^ffl^^-r40rfes„ 

[02 0] ^K^aiR-rSJfe^SSRJCt 

^-r0-c&-s. 

[02 1] *»!«©* 6 HJt0ffl»c«*^R«*^a»* 

rft-jt. ^ , uxA*.ffli> , rjgjsSL*:*fiS«*m-ria , c 

[02 2] ^*n^yXA7U4£»9JM»<b*S^ 
Lfc*S«3^«IW©»Hii«RS*w-ria-c**. 

[02 3] v-f ^ny»;XATU'fia"H«lI4*S^ 
LfcaU6tt©il6KWW(c. 7^ny;XA7U-/o^ 
AS*fltcjSDfeftK«:*K*SEfbS-&**5fcHR*l9:W 

-ctms l yt±s«**aJW©KiB«te8*^Tiar * & . 
[024] ±KM^aw©«©*jssw**ft-?*w-r 

[025] ±%Mj/t¥mt<Da#V)rj:-mmmmz^T 

0-C*-5„ 

[02 6] AJW*©«fi**mry9 7'C*i. 

[02 7] ««AK#T*##»W|5T©gg{t*AWft 

[02 8] Altft e tC»T 4^jtia$T 4iS A §K 
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[030] ^(DW-mmnkM+comfiiZiK-rm-ciibZ. 
[03 1 ] 03 o<D^wm7vm=i-<Dmttmn-f&m'c 

2, 3 ±jm%&$m 

4 w-witm 

5 uvyt^-mitm 

6, 7. 8 itte^m 

10 ^SS^^bS-tfS^^S* 

i2, 13 %$&*mv{-fz>%^mm 

1 4 
1 6 
20 
22, 
26 
28 
30 
3 2 
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